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Description 

FIELD OF THE INVENTION 

The field of the invention is production of glass pan- 
els for use in assembly of a liquid crystal display (LCD) 

device. 

BACKGROUND OF THE INVENTION 

Liquid crystal display devices, whether passive or 
active, customarily embody thin, parallel, spaced glass 
panels with an intermediate liquid crystal layer. 

Initially, soda lime glass panels were used in pro- 
ducing passive LCD devices. It was observed that, 
when such panels were employed, degradation of the 
liquid aystal occurred at normal operating tempera- 
tures. This was due to sodium ion migration to the glass 
surface, and an exchange of sodium for hydrogen ions 
in water contaminating the liquid crystal. To avoid this, it 
has been proposed to apply a silica film to the surface of 
the glass panel. This film acts as a barrier layer to stop 
sodium ion migration from the glass, and thus prevent 
exposure of the liquid crystal layer to the sodium ions. 

Another approach to controlling sodium has been to 
use a BaO-AlgOs-BgOs-SiOg glass available from Corn- 
ing Incorporated as Code 7059. This glass contains no 
intentionally added sodium compound in its batch. Use 
of this glass avoids contamination of the liquid crystal. 

In the active device, the back panel, or active plane, 
has thin film transistors formed on the glass by photo- 
lithographic steps, together with attached circuitry The 
front panel, or color plane, has transparent colored dots 
or stripes in the case of a full color display Combined 
with the inverted design of thin film transistors. Code 
7059 glass also provides sufficient protection for the 
active elements in an active matrix LCD device while the 
amorphous silicon transistors are being fabricated on 
the glass at temperatures under 400''C. Sodium con- 
tamination would lead to transistor instability over time. 

However, use of polysilicon thin film transistors is 
becoming increasing popular for active matrix LCDs. 
This practice involves processing temperatures that are 
substantially higher than the temperatures required for 
the amorphous silicon, and that approach the strain 
point of the glass. At these temperatures, sodium, which 
Is present as an impurity, begins to create a problem 
again. As a result, it again becomes necessary to pro- 
vide a barrier layer on the glass panel to prevent migra- 
tion. 

Fabrication of the active plane, or active matrix, 
involves the use of multiple photolithograf^ic steps 
which require precise alignment. This requires that the 
panels not only have precise dimensions as formed, but 
that such predse dimensions be retained during sitee- 
querrt processing steps. However, these processing 
steps may involve thermal exposure at or near tempera- 
tures where a glass may undergo structural rearrange- 
ment and/or dimensional relaxation. Accordingly it has 



become common practice to subject glass panels to a 
compaction process after formation and before further 
thermal processing. 

Compaction involves reheating a glass body to a 

5 tenperature below the glass softening point, but equal 
to or above the maximum temperature reached in a sub- 
sequent processing step. This achieves structural rear- 
rangement and dimensional relaxation in the glass prior 
to, rather than during, the subsequent processing. Pre- 

10 liminary compaction is imperative where it is necessary 
to maintain precise alignment and/or flatness in a glass 
body during subsequent photolithographic processing, 
as in the manufacture of flat panel display devices. 
It is economically attractive to compact glass 

75 sheets in stacks. However, this necessitates interleav- 
ing, or separating, adjacent sheets with a release mate- 
rial to avoid sticking. At the same time, it is necessary to 
maintain the sheets extremely flat, and with an optical- 
quality surface finish. . 

20 The panels used in an LCD device must, of course, 
be of optical quality Strict cleanliness is a requirement 
during all processing. Any marring of the surface, such 
as surface scratches, indentations, or the like, must be 
avoided. 

25 Currently, sheets of . graphite are inserted between 
glass panels to serve as a parting agent during the com- 
paction process. They must be removed at completion 
of the process. This is not only an added step, but on 
occasion leads to saatches that must be removed by 

30 polishing. 

It has been proposed in United States Patent No. 
5,073.181 (Foster et al.) to substitute a monolayer of 
submicron silica particles as a parting layer. However, 
this still requires removal, and, consequently further 

35 handling. 

It would, therefore, be desirable to apply a perma- 
nent surface film on at least one side of a glass panel 
during formation of the panel, or prior to further process- 
ing. This film wouW have to remain on the panel and not 

40 interfere with processing or operation of an LCD display 
either passive or active. The film should be inert, trans- 
parent and refractory It should serve as a parting agent 
to prevent glass adhesion during compaction, and also 
as a barrier layer to prevent sodium migration which 

45 would result in liquid crystal, or thin film transistor, deg- 
radation. Finally, it should improve the scratch resist- 
ance of the surface. It is a basic purpose of the present 
invention to provide a method of producing a glass 
panel for an LCD device that has such features. 

50 

SUMMARY OF THE INVENTION 

The present invention provides a method of produc- 
ing a glass panel for a LCD device which comprises 
55 depositing on at least one surface of a clean panel a 
transparent film from an atmosphere of an atomized, or 
ionized, inert refractory material, or a precursor thereof, 
the film being 50-500 nm thick, and subjecting the panel 
to a heat treatment to compact the glass, the film pre- 
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venting glass adherence during the compacting heat 
treatment. 

According to one embodiment, the film is deposited 
on the panel during or immediately following its forma- 
tion, a plurality of such coated glass panels are cleaned s 
and stacked, and the stack is subjected to the compact- 
ing heat treatment. The banrier layer film prevents glass 
adherence during the compacting heat treatment and 
remains on the finished product. 

In preferred embodiments, the inert refractory io 
material deposited is silica, the film is deposited by 
chemical vapor deposition, preferably while the glass 
pane! is being drawn, and the film is deposited on both 
sides of the panel to a thickness not over about 100 nm. 

15 

PRIOR ART 

In addition to the art previously mentioned, atten- 
tion Is directed to the following patent literature: 

United States Patent No. 4.485,146 (Mizuhashi et 20 
al.) discloses a glass substrate that contains alkali in the 
glass composition, and that has a silica layer to prevent 
diffusion of alkali metal ions from the glasa The silicon 
in the layer has hydrogen bonded in Si-H fc>onds in the 
amount of 0.01 to 25 molar %. Si02 films applied by 25 
electron beam and sputtering are disclosed In compara- 
tive examples. 

U.K. Application No. 2,144,733A (Kawahara et al.) 
teaches a silica barrier layer film to prevent sodium 
migration. A glass sheet is dipped in an aqueous solu- 30 
tion of H2SiF6 that is saturated with silica and has boric 
acid added. A thin preliminary layer of silica can be 
applied by vacuum deposition or sputtering. 

U.K. Application No. 2,163,146A (Porter) teaches 
producing a barrier layer of silica up to 50 nm thick by 35 
pyrolyzing a silane gas on a glass surface at a tempera- 
ture above 600*C in the presence of a gaseous electron 
donating compound. 

U.S. Patents No. 4.828.880 and No. 4,995.893 
(Jenkins et al.) teach a modification of the Porter 40 
method wherein a gaseous mixture of a silane. an 
unsaturated hydrocarbon and carbon dioxide is pyro- 
lyzed on a glass surface at a temperature of 600-750'C. 

U.S. Patent No. 3.208,839 (Nordberg) teaches a 
method of reshaping a glass body wherein adherence 45 
of the glass to the reshaping means is prevented by 
applying a thin, continuous, uniform film of colloidal, 
refractory metal oxide to the glass and baking to resist 
mechanical removal. 

An article in IEEE ELECTRON DEVICE LETTERS, so 
Vol. EDL-7. No 11. November, 1986 by J. R. Troxell et 
al. describes a new technology for forming polycrystal- 
line silicon thin-film transistors on a nominally alkali-free 
alkaline earth aluminosilicate glass. The glass was one 
disclosed in United States Patent No 4.180,618 (Alpha 55 
et al.). A silicon nitride barrier layer film was applied to 
the glass, with a silica buffer layer being subsequently 
applied to maintain electrical isolation between transis- 
tor devices. 



BRIEF DESCRIPTION OF THE DRAWING 

FIGURE 1 of the attached drawing is a side eleva- 
tional view of an individual glass panel 10 having a 
deposited film 12 applied over both upper surface 14 
and lower surface 16. It will be understood that panel 10 
could as well have film 12 deposited on only one surface 
if the film is of sufficient thickness. A panel coated on 
both surfaces is generally preferred. 

FIGURE 2 is a side elevational view of a stack 20 
which is composed of three glass panels 10 stacked 
between two high-temperature stacking pads 24. Glass 
panels 10 are coated on both sides, as shown in FIG- 
URE 1. 

If single-side coated panels are used, care must be 
taken in stacking to insure that a film 12 is present at 
each interface. The third panel, either bottom or top, 
must have a film on both surfaces to avoid slicking to the 
stacking pad 24. Alternatively, it would be necessary to 
provide a film on the stacking pad. or make the stacking 
pad from a refractory material such as fused silica. 

DESCRIPTION OF THE INVENTION 

As noted above, the prior art teaches applying a 
barrier layer film on glass panels used in LCD devices. 
The barrier layer prevents alkali migration, particularly 
sodium ions, which may degrade transistor films and/or 
the liquid crystal. Various metal oxides and nitrides have 
been proposed, with silica generally being favored. 

It has now been found that, under certain condi- 
tions, inert, refractory oxide films can perform the dual 
functions of a barrier layer and a parting agent. Thus, a 
properly deposited film can initially function as a parting 
agent to prevent glass sticking in a compaction process. 
Subsequently, the film further functions as a barrier 
layer to prevent alkali migration during subsequent pro- 
duction steps and during operation of the LCD. 

The film provides its greatest value if applied during 
drawing of glass panels in sheet form, or immediately 
thereafter. A continuously drawn sheet may be coated 
as it leaves the sheet forming member. Alternatively, the 
continuous sheet may be severed into individual sheets. 
These may then be suspended and carried through a 
coating apparatus. In either case, sides of the sheet 
may be simultaneously coated, or the coating may be 
applied to only one side if desired 

Currently, sheets for active matrix LCD use are 
drawn by a downflow method. In this method, streams 
of molten glass overflow from a reservoir, flow down the 
converging sides of a sheet forming member, and join to 
form a single sheet as they leave the member. The 
method and apparatus have been fully described in 
United States Patents. These include No. 3,149.949 
(Dockerty et al.) and Nos. 3.338.696 and 3,682,609 
(Dockerty). 

. By using an immediate coating procedure, there is 
less tendency for dust, glass chips and similar debris to 
adhere to the film. To the extent that contamination does 
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occur, it is more easily and safely cleaned. Chemical 
durability of the film is also important since the film may 
be exposed to harsh chemical environments in subse- 
quent processing. The film is generally more resistant to 
attack than the unprotected glass. 

A particular benefit is the fact that the film has no 
detrimental effect in the completed display device. 
Hence, not only does it offer continuous protection, but 
there is no need for a removal step. This minimizes han- 
dling by eliminating the step of removing sheets or par- 
ticles of parting agent. It thereby minimizes possible 
surface scratches. The hard, refractory nature of the 
film also resists some surface marring that otherwise 
might inadvertently occur. 

The deposited film may be composed of any inert, 
refractory material or combination of materials. The 
term "inert" indicates no chemical reaction with the 
glass during deposition, or in subsequent operations, 
other than the formation of chemical bonds at an inter- 
face, such as 14. It also indicates a general lack of 
chemical attack by or on materials used in the device, or 
in its production. The term "refractor/* signifies a mate- 
rial that undergoes no appreciable chemical or physical 
change at the temperatures encountered in the com- 
paction process. This process employs temperatures 
close to the glass strain point, for example, a tempera- 
ture of 580*C for one hour when Code 7059 glass is 
compacted. 

Refractory materials suitable for t>amer layer use 
Include silica, alumina, silicon nitride, titania, tantala and 
tin oxide. The latter three oxides are less desirable 
because they have high refractive indices. Application of 
such an oxide on the outer surface of a glass sheet 
leads to high reflectivity, a condition not desirable in a 
display device. 

Silicon nitride has been proposed as a barrier to 
sodium migration. However, a silicon nitride film tends to 
be electrically conductive when ion implanted, whereby 
current leakage through the film, or between polysilicon 
transistor devices, can occur. Therefore, a silicon nitride 
film can not be used alone where electrical isolation Is 
required. Rather, it must be used in conjunction with an 
electrically insulating film such as silica. 

Further, silicon nitride is difficult to deposit by 
atmospheric pressure chemical vapor deposition 
(APCVD) during the glass drawing process. Both alu- 
mina and silica can be deposited by APCVD. In general. 
I prefer a silica film both because of ease of deposition 
and because of its excellent compatibility with thin film 
transistors. 

The film must be deposited from an atmosphere 
containing atomic sized species, that is individual atoms 
or ions, rather than particles of larger size. Accordingly, 
physical vapor deposition, such as sputtering, or elec- 
tron beam evaporation, or chemical vapor deposition 
are preferred processes. The latter (CVD) is favored for 
coating a sheet as it is drawn. Rims formed from atomic 
sized species tend to be more compact, and hence bet- 
ter alkali diffusion barriers. Also, being more dense, they 



are more resistant to being marred and attacked chem- 
ically 

Rim thickness may vary from 50 to 500 nm. Thicker 
films require longer application times, and hence are 

5 more expensive to produce. Therefore, I prefer films not 
over about 100 nm thick. However, such thin films may 
have some tendency to stick during compaction unless 
coated on both sides of the glass so that filmed surfaces 
face each other in a stack of panels. When the glass is 

10 coated as it is being drawn, or is suspended for coating, 
such double side coating occurs inherently 

SPECIFIC EMBODIf^ENTS 

15 An initial survey was made by preparing a stack of 
glass test pieces, each piece being one inch (2.5cm) on 
a side and 1 .2 mm thick. The glass employed was Code 
7059 glass. In the stack, some uncoated samples were 
arranged to interface with each other. Others were 

20 arranged to Interface with four different test pieces, each 
having a different protective film. All samples were thor- 
oughly cleaned. 

The four filmed test pieces were prepared by coat- 
ing one side as follows: 

25 

1. A 60 nm thick titania film was deposited from an 
atmosphere created by pyrolyzing a mixture of 
T1CI4 and O2 in a chamber with the glass at a tem- 
perature of 320°C. 
30 2. A 100 nm thick alumina film was deposited by 
electron beam evaporation of alumina with alumina 
deposition on the glass at 150°C. 

3. A 460 nm thick silica film was deposited over the 
100 nm alumina film of #2. again by electron beam 

35 evaporation. 

4. A 400 nm thick tin oxide film was deposited by 
chemical vapor deposition from an atmosphere of 
tetramethyl tin and oxygen with the glass at 525*C. 

40 The arrangement of cleaned test pieces in the 
stack, excluding top and bottom, heat resistant, stacking 
pads, is shown in TABLE I. Coated test pieces of Sam- 
ples V4 were arranged so that the film coated sides 
were adjacent to each other. 

45 



so 
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TABLE I 



1. 


Uncoated 




2. 


Uncoated 


5 


3. 


Si02 + AI2O3 films #3 on bottom 




4 


Si02 + AI2O3 films #3 on top 




5. 


AI2O3 film #2 on bottom 


10 


6. 


AI2O3 film #2 on top 




7. 


Ti02 film #1 on bottom 




8. 


TiOg film #1 on top 




9. 


Sn02 film #4 on bottom 


IS 


ia 


Sn02 film #4 on top 




11. 


Uncoated 




12. 


Uncoated 


20 



This test stack was subjected to a time-temperature 
cycle somewhat more severe than the commercial com- 
paction schedule for Code 7059 glass to provide a mar- 
gin of safety. The schedule was 675*C for ninety 
minutes. When the stack was cooled and disassembled, 
it was found that all uncoated glass interfaces adhered 
to each other. None of the film Interfaces showed any 
adhesion, except the TiOg-coated one in a limited area. 

In a further test. RF magnetron sputtering from a 
rectangular alumina target was employed. This depos- 
ited a 100 nm thick alumina film on each side of r x 3" 
(2.5 X 7.6 cm), Code 7059 glass substrates that were 
1 .2 mm thick, r x r (2.5 cm x 2.5 cm) test pieces were 
cut and thoroughly cleaned. Uncoated pieces of Code 
7059 glass of the same size were cut and thoroughly 
cleaned. The glass test pieces were arranged in stacks 
as shown in TABLE II. 



TABLE II 



The stacks were then subjected to simulated com- 
paction cycles. Two temperatures were used, 600*', 
approximating the recommended one. the other 60**C 
higher. Similarly, two pressures of 54 and 1150 g/in^ 
(g/6.5 cm^). as applied to the top of a stack, were used. 



2S 



30 



35 



40 



1. 


Uncoated 




2. 


Uncoated 


45 


3. 


Coated both sides 




4 


Coated both sides 




5. 


Uncoated 


50 


6. 


Uncoated 





55 



Times varied from 1.5 to 3.3 hours. 

When the stacks were cooled and disassembled, it 
was observed that no adhesion occurred at the 
AI2O3/AI2O3 interfaces. Examination at 50X under an 
optical microscope revealed no damage to the surfaces. 
However, all of the uncoated interfaces fused together, 
some quite extensively The Al203/glass interfaces 
showed a slight degree of adhesion. This indicated that 
a single layer of 1 00 nm thick AlgOs at an interface could 
not safely be relied on to prevent adhesion. 

In a further test, atmospheric pressure chemical 
vapor deposition (APCVD) of silica from the reaction of 
silane with oxygen was utilized. Cleaned glass sub- 
strates. 25 mm x 75 mm x 1,2 mm Code 7059, were 
introduced into a belt furnace where they were heated 
to 500X. As the belt passed under the slot coater, the 
reactants flowed over the hot glass where they mixed 
and reacted to form a film of silica. Belt speed and reac- 
tant flow were adjusted so that a 50 nm thick film was 
formed on the top side of the glass. The back side of the 
glass was coated by turning the substrate over and run- 
ning it through the coating furnace again. 

A second set of silica films on Code 7059 glass was 
prepared by plasma enhanced chemical vapor deposi- 
tion (PECVD). These films were deposited on one side 
of the glass to a thickness of approximately 200 nm. 

Samples r x 1" (2.5 cm x 2.5 cm) were cut from the 
above film coated glass, along with samples of 
uncoated Code 7059 glass. All the samples were thor- 
oughly cleaned and stacked in Class 1000 cleanroom 
conditions. The samples were arranged in the stack as 
shown In TABLE III. 



TABLE III 


1. 


Uncoated 


2. 


Uncoated 


3. 


PECVD silica on bottom 


4. 


PECVD silica on top 


5. 


APCVD silica on both sides 


6. 


APCVD silica on both sides 


7 


Uncoated 


8. 


Uncoated 



The stack was subjected to a temperature of 652'*C 
for 2 hours in air with a pressure of 1 150 g/in^. When the 
stack had cooled and been disassembled, the following 
results were found. The APCVD silica films did not 
adhere together, but they did adhere to the bare Code 
7059 glass. The bare Code 7059 glass samples also 
adhered together. 

The PECVD films did not adhere together and also 
did not adhere to the bare Code 7059 glass. The reason 
for the sticking of the APCVD silica to bare glass while 
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the PECVD silica did not is taken to be the difference in 
film thickness. The APCVD film thickness is less than 
the 100 nm limit pointed out in the example above 
(TABLE II) while the thickness of the PECVD silica is 
greater than 100 nm. 

The foregoing experiments led to a pilot run on a 
larger scale. In this run, 320 mm x 320 mm x 1.1 mm 
Code 7059 glass panels were provided with 100 nm 
thick alumina films on both sides of the panel by elec- 
tron beam evaporation. Two slacks of ten panels each 
were assembled, after cleaning, and placed between 
temperature resistant support plates. The stacks were 
heat treated at 580**C for one hour in a lehr. The panels 
in one stack were all coated. Those in the other stack 
were arranged as shown in TABLE IV. 



TABLE IV 



1; 


Uncoated 


2. 


Uncoated 


3. 


Coated both sides 


4 


Uncoated 


5. 


Uncoated 


6. 


Coated both sides 


7. 


Coated both sides 


8. 


Coated both sides 


9. 


Uncoated 


10. 


Coated both sides 



Each stack was cooled and disassembled- The sec- 
ond stack exhibited no adhesion at the AI2O3/AI2O3 
interfaces; some adhesion at some Al203/glass inter- 
faces; complete adhesion at uncoated/uncoated inter- 
faces. 

In the other stack, adhesion occurred in spite of the 
coatings. When these panels were separated and 
examined, two types of defects were observed where 
adhesion had occurred. One type of defect appeared as 
a relatively large blob of foreign material on the order of 
525 X 75 microns. The other type was a small particle of 
about 15 microns diameter embedded in the surface. 

It is my belief that the defects observed resulted 
from erratic or uneven evaporation of the material, and 
that the results should be disregarded. The results do 
suggest that electron beam evaporation must be closely 
monitored if used as a means of depositing a protective 
film. 

(t is necessary to employ standard cleanroom con- 
ditions. Thus, ail particles must be eliminated from the 
coated glass surfaces to prevent sticking or surface 
marring. Also, dust must be excluded from the atmos- 
phere of the locale where stack assembly takes place. 

The invention has been described with respect to 



protection of Code 7059 glass sheets. However, it will 
be readily apparent that the invention is equally applica- 
ble to protection of other types of glass where sodium 
migration might create a problem, and where the glass 
5 requires thermal treatment for compaction. These 
glasses include, for example, soft, soda lime glasses 
and hard, alkaline earth alumina borosilicate glasses. 

Claims 

10 

1 . A method of producing a glass panel for a LCD 
device which comprises depositing on at least one 
surface of a clean panel a transparent film from an 
atmosphere of an atomized, or ionized, inert refrac- 
ts tory material, or a precursor thereof, the film being 

50-500 nm thick, and subjecting the clean panel to 
a heat treatment to compact the glass, the film pre- 
venting glass adherence during the compacting 
heat treatment. 

20 

2. A method in accordance with claim 1, wherein the 
film is deposited on the panel during or immediately 
following its formation, a plurality of such coated 
glass panels are cleaned and stacked, and the 

2S stack is subjected to the compacting heat treat- 
ment. 

3. A method in accordance with claim 1 or 2, wherein 
a plurality of coated glass panels are stacked so 

30 that at least one of each pair of adjacent surfaces 
has a film thereon, and the stack is subjected to the 
compacting heat treatment. 



4. A method In accordance with any one of claims 1 to 
35 3 wherein the film is deposited on both panel sur- 
faces. 

5. A method in accordance with claim 4 wherein the 
film is deposited in a thickness of not over about 

40 100 nm. 

6. A method in accordance with any one of claims 1 to 
3 wherein the film is deposited on only one panel 
side to a thickness greater than 100 nm. 

45 

7. A method in accordance with any one of claims 1 to 

6 wherein the deposited refractory material is silica, 
alumina, silicon nitride, tantala, titania or tin oxide. 

50 8. A method in accordance with any one of claims 1 to 

7 wherein the atmosphere from which the film is 
deposited is created by electron beam bomt>ard- 
merrt. sputtering, or chemical vapor deposition. 

55 9. A method in accordance with any of claims 1 to 8 
wherein the glass panel is formed by drawing a con- 
tinuous sheet of glass from a body of molten glass, 
and the film is deposited on the glass sheet as It is 
being drawn, or immediately thereafter 
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10. A method In accordance with any one of claims 1 to 
9 wherein the deposited film is silica. 

Patentanspruche 

5 

1. Verfahren zur Herstellung einer Glasplatte fur eine 
LCD-Vorrichtung, umfassend das Abscheiden 
eines transparenlen Films aus einer Atmosphere 
eines atomisierten oder ionisierten inerten, refrak- 
tdren Materials oder eines Vorldufers dieses Mate- w 
rials auf zumindest einer Oberfltche einer 
sauberen Platte, wobei der Film eine Dicke von 
etwa 50 bis 500 nm aufweist, und Hitzebehandein 
der sauberen Platte, urn das Glas zu kompaktieren, 
wobei der Film wdhrend der Hitzebehandlung zur is 
Kompaktierung die Anhaftung des Gases verhin- 
dert 

2. Verfahren nach Anspruch 1 . wobei der Film auf der 
Platte wahrend oder sofort nach seiner Bildung 20 
abgeschieden wird. eine Vielzahl derartig 
beschichteter Glasplatten gereinigt und gestapelt 
werden. und der Stapel der Hitzebehandlung zur 
Kompaktierung ausgesetzt wird. 

25 

3. Verfahren nach Anspruch 1 oder 2, wobei eine Viel- 
zahl der beschichteten Glasplatten gestapelt wird. 
sodaB zumindest eine eines jeden Paars benach- 
barter Oberfiachen einen Film auf der Oberffeche 
aufweist. und der Stapel der Hitzebehandlung zur 30 
Kompaktierung ausgesetzt wird. 

4. Verfahren nach einem der Anspruche 1 bis 3. wobei 
der Film auf beiden Platteno abgeschieden wird. 

35 

5- Verfahren nach Anspruch 4. wobei der Rim in einer 
Dicke von nicht uber 100 nm abgeschieden wird. 

6. Verfahren nach einem der Anspruche 1 bis 3. wobei 
der Film nur auf einer Plattense'rte in einer Dicke 40 
von uber 100 nm abgeschieden wird. 

7. Verfahren nach einem der Anspruche 1 bis 6, wobei 
das abgeschiedene refraktdre Material Sillcium- 
oxid. Aluminiumoxid. Siliciumnitrid, Tantaloxid (tan- 4S 
taia), Titandioxid oder Zinnoxid ist. 

8. Verfahren nach einem der Anspruche 1 bis 7, wobei 
die Atmosphere, aus der der Film abgeschieden 

. wird, durch Elektronenstrahlbeschu8, Sputtern so 
Oder chemische Abscheidung aus der Dampfphase 
erzeugt wird. 

9. Verfahren nach einem der Anspruche 1 bis 8, wobei 

die Glasplatte durch Ziehen einer kontinuierlichen 55 
Glasschicht aus einem Korper aus geschmolze- 
nem Glas gebildet wird und der Film auf der Glas- 
schicht beim Ziehen oder sofort anschlieOend 
abgeschieden wird. 
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10. Verfahren nach einem der Anspruche 1 bis 9, wobei 
der abgeschiedene Film aus Siliciumdioxtd ist. 

Revendications 

1. Un precede pour la production d'un panneau en 
verre pour un dispositif d'affichage k cristaux liqui- 
des qui comprend le d6p6t. sur au moins une sur- 
face d'un panneau propre, d*un film transparent a 
partir tfune atmosphere d'une mati^re r^fractaire 
inerte atomisee ou ionis^e, ou d'un pr^curseur 
d'une telle matiere, le film mesurant 50 ^ 500 nm 
d*epaisseur, et la soumission du panneau propre k 
un traitement thermique de tassement du verre. le 
film emp§chant I'adh^rence au verre pendant le 
traitement thermique de tassement; 

2. Un procede selon la revendication 1 , dans lequel le 
film est depose sur le panneau pendant ou k la 
suite immediate de sa formation, une multipllcite de 
tels panneaux de verre rev§tus sont nettoyes et 
empiles. el la pile est soumise au traitement thermi- 
que de tassement. 

3. Un proc6de selon la revendication 1 ou 2, dans 
lequel une multiplicity de panneaux de verre rev§- 
tus sont empiles de maniere qu'au moins Tune des 
surfaces de chaque paire de surfaces adjacentes 
porte un film, et la pile est soumise au traitement 
thermique de tassement. 

4. Un procede selon I'une quelconque des revendica- 
tions 1 a 3 dans lequel le film est d^pos6 sur les 
deux faces du panneau. 

5. Un proc^y selon la revendication 4 dans lequel le 
film est depose sous une ^isseur non superieure 
a environ 100 nm. 

6. Un procede selon Tune quelconque des revendica- 
tions 1 k 3 dans lequel le film n*est depos6 que sur 
une face de panneau sous une 6paisseur de plus 
de 100 nm. 

7. Un procede selon Tune quelconque des revendica- 
tions 1 a 6 dans lequel la matiere r^fractaire d^po- 
s^e est de la silice. de Talumine, du nitrure de 
silicium, de I'oxyde de tantale. de Toxyde de titane 
ou de I'oxyde d'6tain. 

8. Un procede selon I'une quelconque des revendica- 
. tions 1 k 1 dans lequel I'atmosphere a partir de 

laquelle lefilm est d6pose est cre6epar bombarde- 
ment par faisceau d'6lectrons, pulverisation ionique 
ou depdt chimlque en phase vapeur 

9- Un precede selon I'une quelconque des revendica- 
tions 1 a 8 dans lequel le panneau de verre est 
forme par etirage d'une feuille de verre continue k 
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partir d'une masse de verre fondu, et le film est 
depos6 sur la feuille de verre au fur et k mesure de 
son 6tirage, on imm6diatement ensuite. 

10. Un proc6d6 selon I'une quelconque des revendica- s 
tions 1 k 9 dans lequei le film d^s6 est de la 
silice. 
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Fig. 2 
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